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Specification 

1. Title of Invention 

Imidazole carboxamide derivatives 

2. Scope of the Application 

Imidazole carboxamide 'def ivetive represented by the formula 

-« V 
^- C0 "<.. 

atld ^rwhe^Rin^B is at POaition 2 of the imidazole nucleus, Rings A and B which 
may or ^y not be the same represent phenyl with or without 

Tower alkyl or lower alkoxy, and when Ring B is at Position 5 of the imidazole 
SusSngs A and B may'be substituted by halogen, lower alkyl or lower al oxy. 

R and R^which may or may not be the same may be aryl or aralkyl with or 
without substitution at H. lower alkyl or benzene ring; N-containing hetero- 
aromatic ring; cycloalkyl; group represented by the following formula: 

4-ICH ■).— I > — It 

(in which x and Y represent N and CH which may or may not be the same, n is 0, 1,2 or 
3, W is H, lower alkyl or benzene ring, or groups which unite to form a hetero ring 
together with an adjoining N.) 
3. Detailed Explanation of the Invention 

■'"""The'present'in vention concerns imidazole carboxamide derivatives and 
t-ho-ir arid salts which are useful as new substances and drugs. 

their ««d «ltB £^ o a ure S57 . 175172 , 5-imidazole carboxamide is described as a non- 
steroidal anti-imflammatory agent having an imidazole carboxamide structure. In 
Lrichte 92, 550, 1959 there is a report concerning 2-imidazole carboxamide deri- 
vative, but there is no mention of its pharmacologic activity. 

^Tn^the structure or'kno wn imidazole carboxamides, and conducted studies 
with the intention of developing some useful anti-inflammatory agents and analgesics. 
St eps for Solving th e £tistin£. Problem - 

As result of ou r research, we discovered that certain new derivatives and 
acid salts of imidaxole carboxamides have useful anti-inflammatory and analgesic 
effects, and the findings led to the completion of this invention. 

The present invention concerns derivatives of imidazole carboxamides 
represented by Formula (I): 
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and their acid salts. 

(When Ring B is at Position 2 of the imidazole nucleus, Rings A and 
which may or may not be the same represent phenyl with or without substitution 
by halogen, lower alky lor lower alkoxy, and whenRing B is at Position 5 of the 
imidazole nucleus, Rings A and B may bear substitution by halogen, lower alkyl or 

lower alkoxy. 0 . ... 

R T and R which may or may not be the same may be aryl or aralkyl with or 
without substitution at H, lower alkylor benzene ring; N-containing heteroaromatic 
ring; cycloalkyl, or group repreaented by the f ollowing: 

— ( c h ■).— i »— * : 

(in which X and Y represent N and CH (they may or maynot be the same), n is 0, 1, 
2 or 3, W is H, lower alkyl or benzene ring, or groups which unite to form a hetero 
ring together with an adjoining N.) 

The following is an explanation of Formula (I). Halogen may be chlorine, 
bromine, iodine or fluorine; lower alkyl may be methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, tert-butyl, pentyl or hexyl; lower alkoxy may be methoxy, ethoxy, 
propoxt, isoproposy or butoxyaryl which may bear a substituent on the benzene ring 
may be phenyl or naphthyl, and the substituent may be a halogen, lower alkyl or 
lower alkoxy. Aralkyl which may have a substituent on the benzene ring may be ben- 
zyl, phenylethyl, phenylpropyl, and phenylbutyl; the substituent may be a halogen, 
lower alkyl or lower alkoxy. N-containing heteroaromatic ring may Ue pyndyl (2- 
pyridyl, 3-pyridyl, 4-pyridylO. thiazolyl 92-thiazolyl, 4-thiazolyl, 5-thrazolylO 
and oxazolyl(2-oxazolyl, 4-oxazolyl or 5-oxazolyl) , cycloalkyl may be cyclopropyl, 
cyclobutyl, cyclopentyl and cyclohexyl) , and the hetero ring which may be formed 
with the adjoining N may be pyrrolidinyl, piperidino, piperadino, piperadinyl 
and morpholino. 

Compound (1) May be synthesized by the following procedures. 
Method 1^ method) R l or r2 in Compoutld (I ) is H . The desired compound may be 

prepared by the reaction of (II) (see below): 

- K 

( II ) 

(Rings A' and B T in a given instance may be substituted by a halogen, lower alkyl 
or a lower alkoxy) 

with Compound (III), which is an Isocyanate derivative: 

R*N=C=0 (HI) 
(in which R4 represents lower alkyl, aryl, aralkyl or cycloalkyl). 

This reaction can be performed in inert solvent such as nitrobenzene with 
application of heat, according to the well-known method of synthesis of 2-imidazole 
carboxaraide derivative (Berichte 92, 550, 1959). 

Method 2 12 , , T x . « 

This procedure is used when neither R nor R of Compound (I) is a H, ac- 
cording to the following steps: 

The first step consists of a reaction betweeen Compound (II) and Compound 

(IV) which is 

> NCO-Hi I (IV) 
R • <^ 




J 
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(in which R and R which may or may not be the same are aryls with or without 
substitution at lower alkyl or benzene ring or may be a group which together 
with adjoining N forms A hetero ring; hal represents any of the halogens) to 
form Compound (V) . 




( v ) 



The reaction is carried out in a solvent sush as benzene, toluene, pyri- 
dine or chloroform in a de-oxidant such as trialkylamine, sodium acetate, sodium 
alkoxide or alkaline hydroxide. 

The second step is one in which the desired product is obtained by re- 
arrangement of Compound (V) . It is performed in an inert solvent such as nitro- 
benzene at its boiling point. ' 

Method 3 ' v J v . , 

The process is applicable to derivatives of Compound (I) , and can be carried 

out by the 3 following steps. 

Step 1 is a reaction of Compound ( VI^ : 




| (V!) 

I 

R 1 

„3 



(Rings A 1 and B 1 have been defined; R 3 is lower alkoxymethyll 
with isocyanate derivative (Compound III) to form compound (VII). 




( M ) 

CONHR* 



The reaction is carried out according to the conditions set forth for Method 1. 

The second step consists in allowing Compound (VII) to react with an alky- 
lating agent represented.by Formula VIII; 

R 7 -Q (VIII) 
(in which R 7 may be aryl or aralkyl with or without a substituent on the lower 
alkyl or benzene ring, N-containing heteroaromatic ring or cycloalkyl, and Q is 
a separable group such as halogen) ,. 

to formCompound (IX). The reaction is generally performed in the presence of inert 
solvent, alkaline metal hydride, and alkaline metal amide. 

— " 

iJ— con<" cm 

The third step is the removal of R 3 which is a protector; It should pre- 
ferably be by hydrolysis. 

Method 4 , 

This is applicable to 5-imidazole carboxamide derivatives of Compound (I). 

It concerns a reaction of Compound (X) : 

TV 




2 • 

II 8 
0 

(X) 
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(in which A T and B T rings may or may not be the same and are phenyls with or 
without substitution by halogen, lower alkyl or lower alkoxy, and Zis a reactive 
group such as halogen, lower alkoxy, -OCOOR [R is aryl with or without sub- 
stitution by lower alkvl, etc.] or dicyclohexylisourea residue) 
with compound (XI): r* ^ 

R „> NH «» 

(in which R 9 and R 10 may or may not be the same and may be lower alkyl, substi- 
tuted or unsubstituted aryl or aralkyl, N-containing heteroaromatic ring, cyclo- 
alkvl. or ' * or a group which unite and form a heterocyclic 

J — ' (C Hi), — Jf f — w 

ring along with an adjoining NJ 
to form an amide bond. 

In Compound (X). when Z is a halogen, the procedure is to allow the pre- 
cursor of X which is 2 ,4-diaryl-5-imidazolecarboxylic acid serivative to react 
withthionyl chloride or phosphorus pentachloride to obtain2,4-diaryl-5-imidazole 
carboxylic acid chloride, then allow the acid chloride or the acid salt to react with 
the amine derivative of Compound (XI) in a suitable solventsuch as benzene, toluene 
or chloi-ofo™ in the presence of a tertiary amine such as trialkylamine and a^base 
such as alkaline carbonate at around the boiling point of the solvent and -10°C. 

When Z is-OCOOR , the precursorof Compound (X) is first allowed to react with 
Hal-COOR to obtain an anhydride of mixed acid, which is then allowed to react with 
amine derivative (Compound (XI)). 

When Z is dichlorohexyl isourea residue, the precursor of X is allowed to 
react withcarbodiimide and then, in a suitable solvent such as tetrahydrof uran or 
acetonitrile, allowed to reactwith amine detivative of Compound (XI). 

The Compound (I) obtained in the above manner may then be treated with in- 
organic acid such as HC1, sulfuric acid, phosphoric acid or HBr, or organic acid 
such as acetic, fumaric, maleic, mandelic, citric, tartaric or Tn e thanesulf onic acid 
to obtain a pharmacologically acceptable acid salt. 

Action and Effect of the Invention 

The products of our invention have the following physiological activities: 
anti-inflammatory, analgesic, antipyretic, inhibition of PGE production, inhibi- 
tion of SRS production, and inihbition of platelet agglutination, and are useful 
as anti-inflammatory, analgesic, and antipyretic agents. They can be used in the 
prevention and treatment of various kinds of inflammatory conditions which affect 
skeletal, articular, and other organssuch as rheumatism, gout and arthritis and 
the associated pain, fever, etc. 

When our compounds are to be used as drugs, they may be mixed with pharma- 
ceutical additives such as molding ageivts, carriers, and diluents to form Tablets, 
granules, powder, capsules, injectables, ointments and suppositories, to be 
administered orally or by non-oral routes. The dose is variable depending on the 
age, body weight and condition, but the oral dose per day per adult is 50-500 mg, 
which may be administered in one or divided doses. 

Examples 

The invention is described in detail in the following examples. It should 
not be construed that the invention is limited in any way to the examples. 



Example 1 

In 50 ml of nitrobenzene, 7.0 g of 4. 5-bis (4-methoxyphenyl) imidazole and 
5 g of phenyl isosyanate were refluxed for 7.5 hours. After cooling, the crystals 
were collected and resrystallized from$:l ethyl acetate: methanol. The product 
was 4.7 g of 4, 5-bis (4-methoxyphenyl) -2-imidazole carboxyanilide in the form of 
white needle-like crystals, mp 234-235°C. 

Example 2 

In 100 ml of toluene, 5.1 g of 4 ,5-bis94-chlorophenyl) imidazole was sus- 
pended. At room temperature, 2.3 g of triethylamine and 3.1 g of diethylcarbamic 
acide chloride was added and the mixture was refluxed for 6 hours. The material 
was washed with water, solvent was removed, and the residue was purified on a column 
and crystallized from N-hexane, to obtain 4.0 g of crystalline 4,5-bis(4-chlorophenyl)- 
N,N-diethyl-l-imidazolecarboxamide, mp 120-122°C. The compound was refluxed in 30 
ml nitrobenzene for 46 hours. After cooling, the crystals were filtered and re- 
crystallized from 1:1 ethyl acetate: methanol. The product was 1.5 g of crystal- 
line 4,5-bis94-chlorophenyl)-N,N-diethyl-2-imidazole carboxamide, mp 243-245°C. 

Example 3 

In 155 ml nitrobenzene, 24.8 g of 4 .5-bis (4-methoxyphenyl) -1-methoxymethyl 
imidazole and 15.5 g of phenyl isocyanate were refluxed for 7 hours. The product 
waspurified on a columnand crystallized from n-hexane to obtain 21.4 g of 4,5-bis- 
(4-methoxyphenyl)-l-methoxymethyl-2-imidazole carboxyanilide, mp 104-107°C. Next, 0.66 
g of 60% sodium hydride was suspended in 15 ml of benzene. As the anilide was re- 
fluxed, 50 ml of the benzene solution containing 6.7 -gof the hydride was added. 
At room temperature, 10 ml of di^ethylf orma™ide containing 2.6 g of methyl iodide 
was dripped into the mixture, and it was stirred for 16 hours at room temperature . 
The reaction mixture was then washed with water, solvent was removed, and isopropyl 
ether was added to the residue to obtain crystallization. The crystals were fil- 
tered to obtain 6.0 g of 4 , 5-bis (4-methoxyphenyl)-l-methoxymethyl-N-methyl-2-imid- 
azole carboxyanilide. Six g of this compound was refluxed with 60 ml of ethanol, 
30 ml of concentrated HC1 and 9 ml of water for 8.5 hours. The product was then diluted 
with water, alkalinized with sodium hydroxide, and extracted with chloroform. The 
extract was washed with water, solvent was removed, and ether was added to obtain 
crystallization. Upon recrystallization from 1:2 ethyl acetate: methanol, 4,5-bis- 
(4-methoxyphenyl)^N-methyl-2-imidazole carboxyanilide was obtained in the form of 
1.6 g of white needles. 

Example 4 

(a) In 2.5 1 of xylene, 77.5 g of oC-oxyimino-4-methoxybenzoylethyl ester and 
38.6 g of 4-fluorobenzylamine were dissolved, and refluxed under anhydrous condi- 
tion. After cooling, the crystals were filtered and recrystallized from 2:1 ethyl 
acetate: methanol to obtain 50 g of 2-(4-f luorophenyl)-4-(4-methoxyphenyl)-5- 
imidazole carboxylate in the form of pale yellow needles; 15. 9g were heated at 70 C 
for 5 hours with 37 ml water and 9 ml alcohol. After the reaction, the pH was ad- 
justed to 6 with dilute HC1, and the crystals which formed were filtered. These 
were re-crystallized from 1:1 ethyl acetate: methanol to obtain 9.5 g of 2-(4-^ 
fluorophenyl-4-(4-methoxyphenyl)-5-imidazole carboxylic acid in the form of white 
crystals. This material (2.7 g) was suspended in alcohol and isopropyl alcohol: 
HC1 (20%)was added to concentrate. Ether was then added and 2.9 g of 2-(fluoro- 
phenyl)-4-(4-methoxyphenyl)-5-imidazole carboxylic acid hydrochloride. 

(b) Five g of 2-94-f luorophenyl)-4-(4-methoxyphenyl)-5-imidazole carboxylic HC1 
was suspended in 70 ml benzene and 0.5 ml of dimethylformamide and 3.4 g of thionyl 
chloride were added. The mixture was refluxed for 3 hours. After cooling, the solid 
material was filtered and washed with benzene to obtain5.3 g of 2-94-f luorophenyl)- 
4-(4-methoxyphenyl)-5-imidazole carboxylic acid chloride HC1. Next, 0.85 g of 2- 
aminopyridine and 1.8 g of triethylamine were dissolved in 40 ml of acetone, and 
3.3 g at room temperature was added to the first mixture and refluxed for 2.:> hrs. 
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The mixture was then tossed into water, extracted with chloroform and washed 
with water, when ether was added to the residue after removal of solvent, crys- 
tals were obtained. Upon recrystallizationfrom 10:1 ethyl acetate: methanol. 
0.8 g of 2-(4-fluorophenyl)-4-(4-methoxyphenyl)-N-(2-pyridyl)-5~imidazole car- 
boxamide was obtained in the form of white crystals; mp 229-231°C. 

Example 5 

In acetone, 2.1 g of the sodium salt of 2-(4-f luorophenyl) -4- (4-methody- 
phenyl)-5-imidazole carboxylic acid was suspended. At 0°C, 0.64 g of triethylamine 
and 1.4 g of ethyl chlorocarbonate were added, and the mixture was stirred at the 
same temperature for 1 hour. Next, 0.60 g of aniline was added and the reaction 
was allowed to proceed for 4 hours at room temperature. Ten ml of IN NaOH was added 
and the mixture was stirred for 1 hour at 40°C. The crystals which appeared upon 
addition of water were collected, washed with water, and recrystallized from 5:2:5 
ethyl acetate: chloroform: methanol to obtain 1.0 g of 2- (4-f luorophenyl) -4- (4- 
methoxyphenyl)-5-imidazole carboxyanilide in the form of white needles; mp 235-237°C. 

Example 6 

The procedure of Example 1 was followed, and 7.0 g of 4 , 5-bis (4-methoxyphenyl) - 
imidazole and 4.2 g of n-butyl isocyanate were refluxed for 7 hours in nitrobenzene. 
After the reaction, the product was purified on a column and recrystallized from 
1:2 methanol: isopropyl ether to obtain white crystals of 4, 5-bis (4-methoxyphenyl) - 
N- (n-butyl) -2-imidazole carboxamide; mp 150-152°C. 

Example 7 

Following the procedure in Example 1, 7.0 g of 4, 5-bis (4-methoxyphenyl) - 
imidazole and 7Tl g of 1-naphthyl isocyanate were refluxed for 7 hours in intro- 
benzene. The crystals which formed were filtered and recrystallized from 1:1 
dimethylformamide: methanol to obtain white crystals of 5-bis (4-methoxyphenyl) -N- 
( 1-naphthyl) -2-imidazole carboxamide; mp 240-243°C. 

Example 8 

The procedure in Example 1 was followed and 7.0 g of 5-bis (4-chlorophenyl)- 
imidazole and 5.6 g of 4-f luorophenyl isocyanate were refluxed for 7 hours in 
nitrobenzene. The crystals which formed were filtered and recrystallized from 1:1 
ethyl acetate: methanol to obtain white crystals of 4, 5-bis (4-chlorophenyl)-N- 
(4-f luorophenyl) -2-imidazolecarboxamide; mp 264-267° C. 

Example 9 

The procedure in Example 1 was followed, and 7.0 g of 4 , 5-bis (4-chlorophenyl)- 
imidazole and 5.1 g of cyclohexyl isocyanate were refluxed for 46 hours in nitro- 
benzene. The product was purified on a column and recrystallized from 2:1 ethyl 
acetate: methanol to obtain white crystals of 4,5-bis(4-chlor 0 phenyl)-N-cyclohexyl- 
2- imidazole carboxamide; mp 281-283° C. 

Example 10 

Following the method described in Example 2, 5.0 g of 4 , 5-bis (4-methoxy- 
phenyl) imidazole was suspended in 100 ml of toluene. To this were added 2.3 g of 
triethylamine and 3.1 g of diethyl carbamic acid chloride were added, and the 
preparation was refluxed for 6 hours. The product was washed with water and solvent 
was removed. The residue was purified on a column to obtain 4. 5-bis ( 4-methoxyphenyl) - 
N,Ndiethyl-l-imidazole carboxamide. This was refluxed in nitrobenzene for 42 hrs. 
This was again purified and recrystallized from 1:2 ethyl acetate: methanol to 
obtain 4, 5-bis (4-methoxyphenyl) -N,N-die thy 1-2-imidazole carboxamide in the form 
of white needles, mp 169-171°C. 
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Example 11 # 

Following the procedure described in Example 2, 5.0 g of 4,5-bis (4-methoxy- 
phenyl) imidazole was suspended in 100 ml of toluene, 2.3 g of triethylamine and 
4.2 g of diphenylcarbamic acid chloride were added. Themixture was refluxed for 
6hours. After the reaction, the procedure in Example 10 was followed to obtain ^ 
4,5-bisf4~methoxyphenyl)-N,N-diphenyl-l-imidazole carboxamide in the form of white 
crystals. This compound was refluxed for 46 hours in nitrobenzene, it was then 
purified and recrystallized from methanolto obtain 4,5-bis(-4-mrthoxyphenyl)-N,N- 
diphenyl-2-imidazole carboxamide in the for™ of white crystals. Mp= 191-193°C. 

Example 12 

2~(4-fluorophenyl)-4-(4-methoxyphenyl)-5-imidazole carboxylic acid chloride 
HC1 obtained according to the procedure in Example 4 was suspended in tetrahydrofuran, 
and 28% ammonia water was added. The mixture was stirred at room temperature for 2 
hours. The mixture was poured into water, and the crystals which developed were 
filtered and recrystallized from 10:1 chloroform: methanol to obtain 2-(4-f luoro- 
phenyl) -4- (4-methoxyphenyl -5-imidazole carboxamide, mp 253-255°C, in the form of 
white crystals. 
Example 13 

2-(4-Fluorophenyl)-4-(4-merhoxyphenyl)-5-imidazole carboxylic acid chloride 
HC1 (3.3 g) together with 0.9 g of 2-aminothiazol and 1.8 f of triethylamine were 
dissolved in acetone, and the preparation was refluxed for 2.5 hours. Thereafter 
the procedure for Example 4 was followed, and the material was recrystallized from 
1:1 ethyl acetate: methanol, to obtain 2- (4-f luorophenyl)-4-94-methoxyphenyl)-N-(2- 
thiazolyl)-5-imidazole carboxamide in the form of white crystals, mp 270-273°C. 

Example 14 

The procedure for Example 4 was followed, and 2.9 g of 4-amino-l-(2-phenyletnyl)- 
piperidine and 2.9 g of triethylamine were dissolved in 70 ml of tetrahydrofuran. 
At 0-5°C, 5.3 g of 2-(4-fluorophenyl)-4-(4-methoxyphenyl)-5-imidazole carboxylic 
acid chloride HC1 was added and the reaction was allowed to proceed for 3 hours 
at room temperature. The reaction product was emptied into water and extracted 
with chloroform. After purification on a column, crystals which separated upon 
addition of alcohol-HCl were recrystallized from 1:1 methanol: ethanol to obtain 
\ hydrate of 2-94-f luorophenyl)-4-(4-methoxyphenyl)-N-[ l-(2-phenylethyl)-4-piperi- 
dyl) -5-imidazole carboxamide 2HC1 in the form of white needles, mp 255-258° C. 

Example 15 

Following the procedure in Example 4, 1.6 g of morpholin and 3.6 g of triethyl- 
amine were dossolved in 100 ml of tetrahydrofuran and 6.6 g of 2- (4-f luorophenyl) -4- 
(4-methoxyphenyl) -5-imidazole carboxylic acid chloride HCL was added. The reaction 
was allowed to proceed at room temperature for 2 hours. The product was emptied 
into water, and the crystals werefiltered and recrystallized from 20:1 ethylacetate: 
methanol to obtain 2- (4-f luorophenyl) -4- (4-methoxyphenyl) -5-morpholinocarbonyl- 
imidazole in the form of white crystals, mp 202-204° C. 

Example 16 

(a) In 1.6 1 of xylene, 52.3 g of ethyl ester of '''-oxyiminobenzoylacetic acid 
and 29.5 g of benzylamine were dissolved and refluxed for 3 hours under anhydrous 
consition. After cooling, the crystals which developed were filtered to obtain 
27.5 g of ethyl 2-(4-f luorophenyl) -4-phenyl-5-imidazole carboxylate, mp 211-213°C. 
This material was refluxed with 12.4 g of NaOH, 69.3 ml of water and 16 ml alcohol. 
After the reaction, the material was diluted with water, and the pH was adjusted 
to 7 with dilute HC1. The crystals which separated were filtered and recrystallized 
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from 2:1 ethyl acetate: methanol to obtain 21.0 g of 2-(4-f luorophenyl) -^phenyl- 
S-imidazole carboxylic acid, mp (decomp) 219-221°C. This material was suspended in 
alcohol, and 20% isopropyl alcohol was added to concentrate. Isopropyl alcohol- 
HC1 was further added and the developing cryatals were filtered to obtain 24.0 g of 
2-(4-fluorophenyl)-4-phenyl-5-imidazolecarbonic acid HC1. 

(b) According to the procedure for Example 4, 24.0 g of 2-(4-f luorophenyl)-4- 
phenyl-5-imidazole carboxylic acid HC1 was suspended in 200 ml benzene, and 
2.6 ml dimethylformamide and 27.0 g of thionyl chloride were added. The mixture 
was refluxed for 2.5 hours. After the reaction, the solid material was filtered 
to obtain22.0 g of 2-(4-f luorophenyl)-4-phenyl-5-imidazole carboxylic acid chlo- 
ride HC1. Next, 3.0 g of 2-(4-phenyl-l-piperadinyl)ethyl amine and 2,9 g of tri- 
ethylamine were dissolved in 70 ml of tetrahydrofuran. At -5 to 0°C, 4.9 g of the 
compound just obtained was added and allowed to react for 3 hours at room tempera- 
ture. The material was then emptied into water, extracted with chloroform and 
washed with water. After purification on a column, the crystals which separated 
upon addition of alcohol-HCl, recrystallization from dilute ethanol gave 2-(4- 
fluorophenyl)-4-phenyl-N-[2-(4-phenyl-l-piperadyl]ethyl)-5-imidazole carboxamide 
2HC1-J hydrate in the form of white needles, mp 216-219° C. 

Example 17 

In 70 ml of tetrahydrofuran, 2.3 g of 3-piperidinopropylamine and 3.2 g of 
triethylamine were dissolved, and at -5 to 0°C, 5.4 g of 2- (4-f luorophenyl)-4- 
phenyl-5-imidazolecarboxylic acid chloride HCl obtained in Example 16 was added. 
The reaction was allowed to proceed at room temperature for 3 hours. The product 
was emptied into water, extracted with chloroform, washed with water, and purified 
on a column. Recrystallization from isopropyl ether gave 2- (4-f luorophenyl)-4- 
phenyl-N-[ 3- (1-piperidino) propyl] -5-imidazole carboxamide in the form of white 
crystals, mp 141-143°C. 
Example 18 

Following the procedure for Example 6, 14.0 g of 4,5-bis(4-methylphenyl)- 
imidazole and 8.4 g of butyl isocyanate were refluxed for 8 hours in nitrobenzene. 
After purification with a column, recrystallization from 1:2 methanol: hexane gave 
4,5-bis(4-methylphenyl)-N-butyl-2-imidazole carboxamide in the form of white crys- 
tals, mp 172-174°C. 
Example 19 

Benzylamine (0.9 g) and 2.1 g of triethylamine were dissolved in 50 ml of 
tetrahydrofuran, and 2.9 g of 2- (4-f luorophenyl)-4-phenyl-5-imidazole carboxylic 
acid chloride HCL was added at 0 to 5°C, and the reaction was allowed to proceed 
at room temperature for 2 hours. The material was then emptied into water, ex- 
tracted with chloroform, washed with water, purified on a column, and recrystal- 
lized from 1:1 ethyl acetate: ether to obtain2-(4-f luorophenyl)-4-phenyl-N-benzyl- 
5-imidazolecarboxamide in the form of white crystals, mp 162-164°C. 

Example 20 

In 200 ml benzene. 26.0 g of 2- (4-methoxyphenyl)-4-(4-methylphenyl)-5- 
imidazole carboxylic acid HCl was suspended, and 2.6 ml of dime thy If ormamide and 
'27.0 g of thionyl chloride were added. The mixture was refluxed for 2.5 hours. The 
solid material was filtered to obtain 2-(4-methoxyphenyl)-4-94-methylphenyl)-5- 
imidazole carboxylic acid chloride HCl. In 70 ml tetrahydrofuran, 2.1 g of 2-(4-methyl- 

1- piperazinyl)ethylamine and 2.9 g of triethylamine were dissolved. To this, 5.3 g of 

2- (4-methoxyphenyl)-4-(4-methylphenyl)-5-imidazole carboxylic acid chloride HCl was 
added at -5 to 0°C, and the reaction was allowed to proceed at room temperature for 
3 hours. The material was emptied into water, extracted with chloroform, washed 



with water and purified on a column to obtain 2-(4-methoxyphenyl)-N-[ 2-(4-methyl-l- 
piperazinyl) ethyl] 5-imidazole carboxamide. 

Example 21 

A suspension of 23.1 g of 2,4-bisphenyl-5-imidazole carboxylic acid-HCl in 
benzene was prepared. To this were added 2.6 ml of dime thy If ormamide and 27.0 g 
of thionyl chloride, and the mixture was refluxed for 2.5 hours. After the reac- 
tion, the solid material was filtered to obtain 2,4-bisphenyl-5-imidazole carboxylic 
acid chloride HC1. Next, 1.0 g of pyrrolidine and 2.9 g of triethylamine weredis- 
solved in tetrahydrafuran. at 0°C, 4.8 g of 2, 4-bisphenyl-5-imidazole carboxylic 
acid chloride HC1 was added, and the reaction was allowed to proceed at room tempera- 
ture for 3 hours. After the reaction, the material was emptied into water, extracted 
withchloroform, washed with water and purified to obtain 2, 4-bisphenyl-5-pyrrolidino- 
carbonyl imidazole. 

Example 22 

In benzene, 24.2 g of 2-(4-methylphenyl)-4-phenyl-5-imidazolecarboxylic acid- 
HCl was suspended, after adding 2.6 ml of dimethylf orma™ide and 27.0 g of thionyl 
chloride, the mixtyre was refluxed for 2.5 hours. When the solid material was filtered, 
2-(4-methylphenyl)-4-phenyl-5-imidazole carboxylic acid chloride HC1 was obtained. 
Next, 1.2 g of 2-amino-oxasol and 2.9 g of triethylamine were dissolved in tatrahydro- 
furan. At 0°C, 5.0 g of 2-94-methylphenyl0-4-phenyl-5-imidazole carboxylic acid 
chloride HC1 was added, and allowed to react at room temperature for 3 hours. After the 
reaction, the material was emptied into water, extracted with chloroform, washed 
with water and purified to obtain 2-(4-methylphenyl)-4-phenyl-N-(2-oxazolyl)-5- 
imidazole carboxamide. 

Applicant: Yoshitomi Pharmaceutical Company 
Deputy: Masaru Takamiyagi, Patent Attorney 
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